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ABSTRACT
This chapter explores the demands that digital service innovation places on those stakeholders who use 
the digital service through three lenses: workers and workplace, digital literacy, and, finally, digital 
education. The chapter includes an overview of digital service innovation. The impact of digital services 
generally is explored from the perspective of the workforce and the future of work developing an argu-
ment for the need for ongoing upskilling in the digital space. The skills required in the age of digital 
disruption are explored, and a definition and general understanding of what digital literacy entails is 
presented. Finally, the opportunities for education in digital environments are explored through three 
vignettes which illustrate different opportunities for upskilling and retraining. The chapter highlights 
adaptations required in socio-political environments, education and training, and curricula to allow 
digital service innovations to achieve the expected benefits.
INTRODUCTION
Digital service innovation is emerging in diverse sectors in the economy, including, retail, education, 
tourism, hospitality, social services, and distribution. This chapter synthesises findings from three dif-
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ferent research projects to address questions about how digital service innovation is changing work; what 
types of change will be socially beneficial; what digital skills will be required by the future workforce; 
and how education and training can meet these needs. This chapter will explore four questions:
• how is digital service innovation changing work and workplaces?
• what are the potential socio-cultural benefits and pitfalls of digital service innovation?
• what are the implications of these changes for digital literacy? and
• how is education and training being developed to meet various digital literacy needs of the future?
RESEARCH METHODS
The research presented here builds on a recent research project on digital skill acquisition conducted 
by Coldwell-Neilson (2016) combined with digital discernment research by Cooper (2019) and with 
Patterson’s extensive experience designing, building and teaching in online and MOOC environments. 
Three vignettes are presented which illustrate contrasting education and training skills that can be used 
to develop of various digital service skills.
Central to this chapter is the research conducted by the Coldwell-Neilson (2016) on future digital 
literacy requirements. A twenty-first century perspective of digital literacy was developed through an 
extensive literature review, which included a scan of existing digital literacy definitions and frameworks, 
as well as a review of industry expectations of the impact of digital service innovation on skills and 
capabilities. This was validated through a series of workshops with academics from higher education 
as well as through conference presentations. This led to an updated understanding of digital literacy as 
presented in the following sections.
Cooper conducted a research project to integrate digital discernment skills into an undergraduate 
degree, reported in vignette 3. Barnett and Coate’s (2005) curriculum framework with Threshold Con-
cepts (Meyer, Land & Bailie, 2010) was used to develop an initial curriculum for digital discernment 
for youth work and community work students. An action-learning methodology was used to fine-tune 
curriculum implementation changes through four iterations, as reported in (Cooper & Scriven, 2017). A 
cyclical inquiry process of dialogical questioning, planning, observation, information gathering, reflec-
tion and re-questioning, learning and re-planning was used as a reflexive research method to document 
and theorise process, and to improve delivery strategies. Digital discernment problems were identified 
and strategies to address each of these were developed and trialled.
BACKGROUND
Digital Service Innovation is driven by the need to deliver new solutions rapidly to a wide audience 
through digital technology. Digital Service Innovation is often assumed to be motivated by the pursuit of 
economic efficiency and the use of ICT to reduce workforce cost (Green, 2017) producing savings that 
are passed on to consumers as lower prices, or through increasing profit. Nylén and Holmström (2015) 
contend that better user experience is at least as important as price competition.
Digital Service Innovation brings about digital disruption. This has both positive and negative out-
comes. Digital services, the electronic delivery of information and data over the internet, provides many 
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benefits to employees, employers and consumers if it provides easier access to such services. Digital 
technology has enabled flexible working, including working from home and, in some industries, flexible 
work hours so that work can be better balanced with other life commitments or constraints. This flex-
ibility enables some people who were previously excluded from the labour market to participate, such as 
those with disabilities or people who live in remote locations or where there are few local employment 
opportunities (Green, 2017). Claims have been made that the automation of more tedious jobs allows 
workers to have greater autonomy and creativity in their working lives (Vom Brocke et al., 2018). New 
forms of work, such as ‘e-lancing’, crowdsourcing and social media influencing, have enabled individu-
als to directly access their markets digitally (Green, 2017).
Less positively, some digital service innovation has had negative outcomes for some groups in soci-
ety. For example, digital service innovation has increased automation in clerical, retail and warehousing 
sectors, resulting in the loss of low skill, full-time, entry level jobs (Green, 2017). Remaining low-skill 
work has become casualised, and the precariat, the social class characterised by precarious employment, 
has emerged as a new class of workers (Standing, 2011). Services that are ‘digital by default’ at first 
point of contact (Green, 2017) where the user does not interact with another person, have not always 
delivered the positive user experience that Nylén and Holmström (2015) have suggested is necessary. 
This is especially problematic where the service is offered by an entity that the customer cannot avoid 
interactions with, for example, government services such as Centrelink. To avoid inequity, those using 
digital services need to have access to appropriate technology as well as the skills and capabilities to 
use them efficiently, effectively and safely (Compaine, 2001).
Technical and human barriers to digital service innovation have been researched by others, (for example, 
Green, 2017) and the effects of digital services innovation on employee experiences of work have also 
been explored (for example, Gregg, 2011). However, there is a consensus that more research is required 
into digital skills in the workplace (Gekara, Snell, Molla, Karanasios & Thomas, 2019). Concern is also 
widely expressed in the literature about the inadequacy of digital skills education and training (Gekara et 
al., 2019). Green (2017) contends that rapidly changing digital technologies have placed greater responsi-
bility on individuals to maintain their skills to ensure employability. He contends that the shortening life 
cycle of digital skills makes this onerous because it necessitates ongoing learning and upskilling. Green 
found that businesses were not good at articulating the digital skills required and did not put resources 
into upskilling or training in digital literacy for employees (Green, 2017). This was affirmed by Gekara 
et al. (2019), who claim that late technology adopters expect employees to have digital skills and resist 
investing in upskilling their staff. However, they found that early adopters appreciated that continuous 
upskilling is necessary, and they were more likely to provide training (Gekara et al., 2019).
DIGITAL SERVICE INNOVATION AND THE FUTURE OF WORK
The impact of automation and digital technologies on the future of work is mediated by the socio-political 
systems in which technologies develop. Futurists and novelists have been making predictions about auto-
mation, the future of work, and social change, since the first industrial revolution, with varying degrees 
of success. Some futurists have assumed that the low-regulation free-market neo-liberal socio-political 
system that is dominant in many Western liberal democracies will be unchanged by the introduction 
of technologies. For example, Tyler et al. (2019) assert that space tourism will be a future job, without 
considering how mass space tourism might be affected by other policy considerations such as the cli-
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mate crisis and the need to limit carbon emissions. Others have assumed that technological change will 
have profound social and political impacts that may be dystopian. Science fiction writers (for example, 
Brunner, 1968) have explored potential social and political consequences of unregulated technology. 
Other futurists, such as Bill Gates, Elon Musk, and Stephen Hawkins have focused upon what regulation 
and policies are needed to prevent adverse socio-politico-cultural outcomes of technology and to ensure 
that technology meets human needs rather than being driven by economic needs. This section addresses 
digital service innovation and the future of work. The authors begin from the premises argued in the 
recent ACOLA report (Walsh et al., 2019), that:
• adoption of digital innovations will have social, political and cultural consequences;
• political choice can be made about implementation of technologies that affect the future of work; 
and
• these choices ought to be informed by social and ethical values rather than economic gain for the 
few.
If this occurs, regulation will modify how technologies are adopted and also how the socio-economic 
system operates, at least to some extent. The following example illustrates some important aspects of 
this position.
In 1930, Keynes, the economist, wrote about the future of work. He was writing just after the 1929 
Wall Street stock market crash and at the beginning of the Great Depression. The Great Depression oc-
curred during the second industrial revolution (Coldwell-Neilson & Cooper, 2019) when mass production 
had increased output and productivity. The economic recession caused mass unemployment in Europe 
and the USA, and positive feedback loops meant this was ended only by the Second World War. In 1930, 
Keynes had this to say about work in 2030:
…for the first time since his creation man will be faced with his real, his permanent problem-how to 
use his freedom from pressing economic cares, how to occupy the leisure, which science and compound 
interest will have won for him, to live wisely and agreeably and well…Yet there is no country and no 
people, I think, who can look forward to the age of leisure and of abundance without a dread. For we 
have been trained too long to strive and not to enjoy …For many ages to come, the old Adam will be so 
strong in us that everybody will need to do some work if he is to be contented. We shall do more things 
for ourselves than is usual with the rich to-day, only too glad to have small duties and tasks and routines. 
But beyond this, we shall endeavour to spread the bread thin on the butter-to make what work there is 
still to be done to be as widely shared as possible. Three-hour shifts or a fifteen-hour week may put off 
the problem for a great while. For three hours a day is quite enough to satisfy the old Adam in most of 
us! (Keynes, 1930).
Keynes contended that people have been encultured to need work, suggesting for the next hundred 
years from the time he wrote that this would continue to be the situation. By 2030, he predicted that 
the standards of living for ordinary people would have increased eightfold (this is probably an under-
estimate based upon Piketty & Goldhammer, 2015). After this time, he predicted an age of leisure, and a 
change of socio-cultural values away from a focus on making money and towards a focus on how to live 
well. Meanwhile, he suggested work should be shared to ensure that everyone had access to the sense of 
purpose that work provided. At the time of writing, eleven years remain before Keynes’ ‘age of leisure’.
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The quotation illustrates that the social impacts of automation and digital technologies in part de-
pend upon socio-politico-cultural decisions. The standard working week has reduced slightly from a 
45-hour working week common in 1930s Britain, to 37.5 hours in contemporary Australia, and most 
other developed economies. A four-day week (30-hour worked but paid the same as 37.5 hours) was 
recently trialled by Perpetual Guardian in NZ. Against expectations the evaluation found that output did 
not decline and workers reported less stress and an improved work-life balance. A key to gaining these 
results was involving the workforce in the job redesign to enable a four-day week (Coulthard Barnes 
& Perpetual Guardian, 2018). A similar trial was run at Microsoft in Japan. Paul (2019) reported that 
Microsoft saw a 40% jump in productivity. There have been various trial projects of Universal Basic 
Income (UBI) schemes that guarantee people a weekly payment irrespective whether or not they work 
to address wage loss from automation (Piketty, 2015). UBI has been proposed as a policy response to 
structural unemployment caused by automation and digital technology (Weller, 2017) that would provide 
income to displaced workers. The preliminary evaluation of such a program implemented in Finland 
indicates that participants experienced less stress and better health, but their economic participation was 
no different from the control group (Charlton, 2019). If there is structural unemployment, the lack of 
improvement in economic participation might be expected. Apart from this, there is little evidence that 
changes to socio-cultural values needed for an age of leisure have occurred. There is no evidence that 
political and economic systems have adapted to ensure that those with little or no work have an adequate 
standard of living. Keynes’s account was premised upon the assumption that the benefits of automation 
would be shared across the population, but in Australia there has been no increase in the real value of 
the Newstart allowance for 25 years for example (Lewis, 2019), so this has not occurred for those who 
are unemployed.
More recently, technology entrepreneurs Bill Gates and Elon Musk predicted that ultimately robots 
will replace humans in all work (as reported in Ghosh, 2018). Gates suggested this could be addressed 
by taxing robots, with the income generated used to fund more jobs for people working in education 
and social services, meeting currently unmet social and human needs. Musk supports payment of UBI 
to workers displaced by robots. They both predict that unless the socio-economic system adapts there 
will be greater wealth inequalities (Ghosh, 2018). A declining middle class in the USA (and growing 
inequalities) provides some evidence that this is already occurring (Pew Research Centre, 2016).
According to a recent OECD policy report (OECD, 2018), based only upon existing technologies, 
one in seven (14% of existing jobs) “are highly automatable and a further 32% could face substantial 
change” (p. 1). Manufacturing jobs, agricultural jobs and routine jobs with low skills are at most risk. 
Service sector jobs at risk include jobs in courier and postal services, land transport and food services 
(Nedelkoska & Quintini, 2018). The OECD report also identified that young workers were more at risk 
than middle-aged workers who have established careers, because automation will primarily affect entry 
level positions (OECD, 2018). According to Nedelkoska and Quintini (2018), older workers’ jobs were 
affected, but less so than young workers.
The relationship between automation and age is U-shaped, but the peak in automatability among youth 
jobs is far more pronounced than the peak among senior workers. (Nedelkoska & Quintini, 2018, p. 8) 
They conclude that under-employment is currently most likely to manifest as youth unemployment, 
and to a lesser extent unemployment of older workers, who effectively move into earlier retirement, 
albeit on a lower income. It should be noted, however, that recent policy in many OECD countries has 
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progressively raised the retirement age to save the cost of pension payments, so these effects pull in op-
posing directions. The OECD policy report also concluded that risks to employment from automation 
varied considerably between countries, depending upon their economic structures.
Many jobs will change rather than disappear. Technology will replace discrete tasks, and humans 
will augment technology (Business Council of Australia, 2017). Other jobs have changed substantially 
but use similar core skills. For example, in media and communications, the number of jobs in traditional 
print media journalism has declined, but social media analyst positions have emerged. Least at risk were 
professional jobs and social work/social care. However, even in aged care, digital service innovation is 
using technology to facilitate people to ‘age in place’ by remaining in their home rather than entering 
institutional care (Yang, Miao & Shen, 2015; Rantz, Skubic, Miller & Krampe, 2008). In this context, 
digital technologies change where and how services are delivered rather than displacing workers. This 
potentially contributes to increased social well-being, the goal suggested by Keynes and Gates. Yang 
et al. (2015) concluded that for digital service innovation in aging-in-place to succeed, implementation 
would have to consider many different factors including “technical, economic, organizational, societal 
and user readiness aspects” (p. 572). This is confirmed by the ACOLA report (Walsh et al., 2019).
The OECD policy report (2018) conceded that not all jobs that could be automated would be, and 
that other jobs would emerge. The report stated there was considerable uncertainty about the likely rate 
of change and whether jobs created would compensate for jobs lost. According to Price Waterhouse 
Cooper (PwC) (as reported by Ghosh, 2018) many jobs will be lost to automation within the next 10 
years, but artificial intelligence will create more jobs than it will displace. The PwC report further sug-
gests that healthcare and education will be growth sectors, as will professional scientific and technical, 
information and communications, and hospitality (Ghosh, 2018). However, it also predicts that more 
jobs will be lost than created in manufacturing, retail, transport, public service and construction. In the 
longer term the OECD policy report also concluded that there would be a diminishing number of job-
types that in future could not be completed by robots (OECD, 2018). The ACOLA report (Walsh et al., 
2019) suggested that priority for automation should be given to jobs that are “dirty, dull, or dangerous 
and difficult” (p. 31).
Workplace training will be essential to ensure that the workforce re-trains so that workplace skills 
align with employment vacancies (Nedelkoska & Quintini, 2018). However, this will require more tar-
geted training than is currently occurring as Nedelkoska and Quintini (2018) found that workers whose 
jobs were most at risk from automation were least likely to receive training:
Workers in fully automatable jobs are more than three times less likely to have participated in on-the-job 
training, over a 12-months period, than workers in non-automatable jobs. (p. 9)
Policies that support adult learning will be essential for re-training and up-skilling workers whose 
jobs have been automated (Nedelkoska & Quintini, 2018).
IMPACT OF DIGITAL SERVICE INNOVATION ON SKILLS
In 2015, the OECD estimated that improving written communication, maths, problem solving and digi-
tal literacy could increase productivity by up to 7% in countries such Australia (OECD, 2015). More 
recently, the Foundation for Young Australians (FYA, 2017) have suggested that “traditional, linear 
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career trajectories are rapidly becoming an antiquated notion” (p. 3) and that most will experience a 
portfolio of careers in their working lives. FYA go on to suggest that by 2030 workers will spend more 
time: learning skills on the job; and on creative and critical thinking, with a need to use more maths and 
science skills. Workers will need highly developed communication and interpersonal skills and develop 
an entrepreneurial mindset. These predictions have significant implications for young people entering the 
workforce, but they also have ramifications for those already in the workforce. Reinforcing the OECD’s 
2015 expectations, skills currently in high demand are for digital literacy, critical thinking, creativity 
and presentation skills (FYA, 2017, p. 21).
In a post in the Adobe Blog, Gay (2019) suggests that digital literacy is “fast becoming an important 
job skill at all levels of an organization”. Gay further suggests that 57% of executives are calling for 
workers to have ‘soft’ digital skills as well as the more common ‘hard’ skills, distinguishing here between 
the skills that make up digitally literacy and those that are specific to a profession. In his blog post, Gay 
makes the distinction that “digital literacy is not to be confused with a digital lifestyle, which refers to 
passive use of digital platforms”. He brings our attention to work undertaken by the International Society 
for Technology in Education (https://www.iste.org/standards/for-students), who have identified seven 
attributes that contribute to digital literacy. These are:
1.  Empowered learner
2.  Digital citizen
3.  Knowledge constructor
4.  Innovative designer
5.  Computational thinker
6.  Creative communicator, and
7.  Global collaborator.
These attributes align well with the skill set that the FYA (2017) have suggested will be essential 
skills for young people. However, as automation and digital service innovation in particular, continue 
to infiltrate into the workplace, what are the implications for our current workforce?
Meeting the changing demands of workplace skills requires action at a number of levels. Employers 
need to take at least some responsibility for upskilling their workforce, particularly for those who are 
most likely to be impacted negatively by automation. Employees need to be proactive in maintaining 
their skill set, particularly digital literacy, as these are the skills required to interact with automation. 
Education providers at all levels are not exempt. They have a responsibility to ensure that students and 
graduates have appropriate skills to be effective contributors to the workforce.
Digital literacy skills have become an essential skillset, alongside language and numeracy. But 
the question is often asked, and rarely answered, what is digital literacy? Employers expect it of their 
employees and those stepping into the workforce often think they are digitally literate. Unfortunately, 
there is a history of evidence to suggest that this is not the case if the evidence from studies of higher 
education students is to be believed (for example Kennedy, Judd, Dalgarno & Waycott, 2010; Nataraj, 
2014; Martin & Roberts, 2015; Coldwell-Neilson, 2018). Without a universal understanding of what we 
mean by digital literacy it is difficult to understand how anyone can adequately prepare for a job of the 
future. We have presented one view of digital literacy above, from the International Society for Technol-
ogy in Education. There are many other interpretations of what digital literacy entails, many relating 
to skills that need to be developed within an education context. The earliest definition was coined by 
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Paul Gilster (1997) who described digital literacy as “the ability to understand and use information in 
multiple formats from a wide range of sources when it is presented via computers” (Gilster, 1997, p. 1). 
This understanding of digital literacy has evolved, but the information literacy focus has persisted for 
more than 20 years, particularly in higher education, despite digital technologies developing rapidly and 
becoming ubiquitous. Digital technologies have moved from being a ‘closed shop’ where large installa-
tions where kept behind closed doors that only the computer staff could access, to the majority having 
more computing power in their pockets in the guise of mobile phones. The activities of daily living are 
regularly facilitated through mobile digital devices but, as mentioned earlier, this does not imply that 
those using the devices are digitally literate.
Coldwell-Neilson (2018) has defined digital literacy as the ability to identify and use technology 
confidently, creatively and critically to effectively meet the demands and challenges of living, learning 
and working in a digital society. Being digitally literate is recognising that the evolution of technology 
and digital media is not static, that the associated skill set needs to be as flexible and expanding, as well 
as transferable across technologies and disciplinary boundaries, to meet the demands of this dynamic 
environment. Digital literacy is a mindset and an attitude, not just a skill set. This definition recognises 
that our digital literacy skills are evolving over time and that different sets of overlapping skills, capa-
bilities and understanding are required in the various aspects of our lives. Ensuring our digital literacy 
skills continue to be relevant entails an exercise in lifelong learning.
Drawing on the work of JISC (2014), the European Commission (2006) and others, Coldwell-Neilson 
(2018) has developed a framework of digital literacy that underpins the definition stated above. Digital 
literacy incorporates seven elements that all contribute to the seven attributes of a digital literate as sug-
gested by the International Society for Technology in Education:
1.  ICT proficiency
2.  Information and media literacy
3.  Information and data management
4.  Creation and innovation
5.  Communication, collaboration and participation
6.  Security and privacy, and
7.  Digital identity and wellbeing
Each of these elements provide the foundation to: develop an understanding of how digital technolo-
gies work and build confidence in using them; develop the agility and flexibility to engage with, and 
manoeuvre a rapidly changing digital environment; actively develop skills to understand the modern 
media world to enable critical engagement with the environment; develop the skills to be able to rec-
ognize when information may not be reliable at best or fake at worst; develop the skills and capabilities 
to be a responsible digital global citizen; and develop the skills and capabilities to harness the power of 
digital technology for the betterment of yourself, your community and more broadly, the world we live in.
There has been, and continues to be, a significant increase in the number of roles that will require 
higher levels of digital skills beyond digital literacy. A useful four-band classification of the digital skills 
required in our workforce has emerged as part of the UK Digital Skills Taskforce (Select Committee 
on Digital Skills, 2015). This report indicates that in the context of the workforce approximately 7% of 
workers will not require any digital skills (the report refers to these workers as digital muggles). Digital 
citizens will make up 37% of the workforce. These workers will need to be able to use digital technol-
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ogy purposefully and confidently to communicate, find information, purchase goods and services and 
interact with government services. Digital workers, making up 46% of the workforce, will need the 
ability to evaluate, configure and use complex digital systems. Elementary programming skills such as 
scripting will be required for these types of activities. Finally, digital makers will need skills sufficient 
to build the digital technologies that digital workers and citizens will be using. This group will make 
up 10% of the workforce. This classification suggests that the majority of the workforce of the future 
will required quite sophisticated digital skills, underpinned by a strong foundation of advanced digital 
literacy skills and capabilities.
DIGITAL SERVICE INNOVATION AND TRAINING
A recent Digital Pulse report (Deloitte Access Economics, 2019) indicates that the “highest policy 
priority for the digital economy is skills development” (p. 3). The report also suggests that increased 
investment is required to develop workers’ foundational literacy, numeracy and digital skills supported 
by flexible learning programs that target mastery-based learning; and recognition of short courses as 
formal credentials. This finding is supported by McKinsey’s report, which indicates that approximately 
14% of the global workforce may need to change occupational categories due to digitization, automa-
tion and advances in artificial intelligence in the workplace (Illanes, Lund, Mourshed, Rutherford & 
Tyreman, 2019).
With the advent of new digital services, the requirements and needs for professionals to be digitally 
literate has increased and will continue to increase as the workplace evolves technologically. It is sug-
gested that without the skills required to use digital tools, individuals will be left behind not only in 
their work lives but also possibly in their social lives (Chase & Laufenberg, 2011). Higher education is a 
key stakeholder in upskilling the workforce and its success or failure may be integral to, and a powerful 
indicator of, the knowledge-producing and talent-attracting capacity of the country (Hazelkorn, 2018). 
This section will focus on the training that will be required to meet the demands of the digital workforce. 
Who should be responsible for upskilling the workforce? What are effective ways of delivering training 
to and for individuals in the workforce? Two vignettes are presented which demonstrate the effective 
use of free online education; the first aims to upskill digital literacy skills and the second provides op-
portunities to gain micro-credentials that measure and certify skills developed within the workforce.
Technology is shaping the future of work, for example, through the proliferation of websites and 
mobile applications that change the ways people interact with services:
• providing digital access to large, global organisations such as Uber and Amazon;
• Australia Post’s Keypass identity card for those who do not have a suitable way to identify them-
selves online;
• cloud storage solutions such as Dropbox and Google Drive; and
• activities associated with daily life such as making appointments, online banking applications or 
accessing government services.
These innovations have potential benefits for some businesses, and sometimes for service users and 
for society, however, not all technology has had beneficial social effects. Technology in everyday life, 
provides entertainment and opportunities to connect to others through social media such as Instagram 
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and Facebook, and through dating applications. However, it has also enabled 24 hour a day access to 
gambling (Cherry, 2015), which may have adverse social consequences for some people.
In the work context, the digital era has seen a significant change in the way work is organised, for 
example, academic work in universities. Academics now routinely use digital devices such as computers, 
laptops, tablets and mobile phones, and also other digital technologies and software packages to support 
our research and teaching, for example:
• audio visual equipment is used in the classroom to support face-to-face teaching, including projec-
tors and computers; presentation software such as Microsoft PowerPoint is used and lectures are 
recorded for students to access;
• delivery of learning resources to students is via a learning management system which also sup-
ports online discussions, provision of class lists, submission of assignments and notification of 
feedback and grades;
• Microsoft Outlook, Teams, Skype, Zoom and virtual meeting points are used for communication 
with colleagues across multiple locations;
• virtual private networks to access secure institutional intranet when working off-site;
• word processors to prepare electronic documents;
• project management tools such as Trello, Teams and Project to manage work activities and for 
student group work;
• Microsoft SharePoint and wikis to gain access to policies and procedures, curriculum documents, 
or to simply share documents with colleagues;
• other web applications for uploading student final grades, uploading exam scripts, managing tuto-
rial and seminar groups;
• searching internal and external library databases to source information;
• online databases for research funding opportunities; and
• using reference management tools to curate all the information collected.
Capacity building to effectively use these technologies is often just-in-time, by trial and error, or relies 
on informal peer supported learning or the autodidactic capabilities of individuals, which often rely on 
digital resources. Strategies employed by staff vary according to circumstances. These approaches are 
sometimes formally supplemented by courses or by individual support, provided on an ‘on-call’ basis 
(helplines or mobile expert staff).
As suggested in the previous section, building flexible digital skills provides a starting point for 
training. Learning to use a specific tool or package may be adequate in the short term, but sometimes an 
in-depth transferable understanding can be useful in the longer term. In depth digital skill development 
can help people to transfer skills between technologies. In conjunction with Coldwell-Neilson’s (2018) 
definition of digital literacy, awareness is required of the context in which digital skills are applied. Jones 
and Hafner (2012) suggest that although digital literacy relates to operating digital technology, it also 
relates to the ability to transfer affordances and constraints of the technology to different circumstances and 
contexts. However, training to use digital technologies is often dependent on the context and discipline or 
profession. Further, the skills associated with digital literacy may change as digital technologies advance 
(Coldwell-Neilson, 2017). Therefore, digital skills development needs to be addressed through lifelong 
learning. Coldwell-Neilson (2019) suggests that digital literacy is a mindset and attitude, not just a skill 
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set. Providing individuals with the ability to elastically adapt from one technology to another without 
a steep learning curve will help them to adapt to all the requirements in the workplace of the future.
Digital literacy and digital education could be developed progressively from primary school through 
to high school and into tertiary education. Hulten and Ramey (2018) indicate that education provides the 
foundational infrastructure of literacy, numeracy and general information which contributes towards the 
functioning of an advanced society as well as its economy. In Europe the European Commission identi-
fied digital competence as one of eight key competencies for lifelong learning (European Commission, 
2006). More recently the Australian Government developed a national policy through the National Sci-
ence and Innovation Agenda (Australian Government, 2015) which was implemented by ACARA (2015).
Although these initiatives are aimed at addressing the digital literacy capabilities of young people, 
the workplace of the present and future will require almost everyone to have digital literacy skills. One 
approach to improving digital literacy skills more broadly is for digital literacy education to be provided 
free or at an affordable price through tools such as Massive Open Online Courses (MOOCs), where the 
reach can be global through simple delivery mechanisms such as smart phones. One example is ‘Be-
coming Career Smart’, which is offered on the FutureLearn™ educational platform. It has reached over 
36,000 people in over 40 countries. It is estimated that 5 billion people have a smart device and over half 
of these are smart phones, making options such as this kind of education much more feasible. Taylor 
and Silver (2019) found that a relative high percentage of adults in emerging economies report owning 
a smart phone; for example, in South Africa 60% of adults own a smart phone, in Brazil it is also 60%, 
in Mexico 52% and Nigeria 39%.
MOOCs are not the only solution. There are problems, for example, high attrition when learners join 
courses and do not complete. There are a number of factors which contribute to this including work and 
life commitments, or the fact that it is free results in learners not committing fully to completing the 
course (Koller, 2013). The low completion rates in MOOCs is termed the ‘retention funnel’ and can be 
concerning in traditional academic environments when the completion rate may be only 5% (Koller et 
al., 2013). If the content is not being utilised in a ‘free’ educational opportunity, is this wasteful? Further 
research by Bralić and Divjak (2016) shows that as a tool learners were fairly satisfied with this kind 
of approach, but they did have difficulties such as the language barrier, needing prior knowledge or the 
required workload in their life to complete it. The learners also appreciated the fact that MOOCs were 
self-paced and provided the opportunity to assess their knowledge on a regular basis (Bralić & Divjak, 
2016). The following vignette illustrates an example of a collaboration between Deakin University and 
Australia Post that utilised a MOOC to deliver basic digital literacy education to the general public.
Vignette 1: Australia Post Massive Open Online Courses
Massive Open Online Courses have a variety of forms and purposes. Short, introductory courses are often 
used as ‘tasters’ to entice the student to go further and complete a formal qualification. Alternatively, they 
deliver a specific learning opportunity to fill a perceived need. Here we present one particular MOOC 
which was designed to benefit the general community by increasing awareness of digital business tools, 
provide an opportunity for the general public to gain the skills to enable access and use of the business 
tools with the aim of increasing access to and adoption of the digital services. This is a relatively new 
approach to educating a community about a service and providing them the means to build the skills to 
use it. However, it also presents an insight into the potential for failure when education is not the core 
business of, and the target audience is external to, the organisation.
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During 2018, Deakin University and Australia Post (the Australian national postal service) entered 
into a commissioned project to develop two courses in the MOOC to boost the general public’s digital 
literacy understanding and capabilities. This was driven by Australia Post’s implementation of a suite 
of digital services that the general public could access. In order to take full advantage of these services, 
Australia Post realised that users would need some basic digital literacy competencies which were likely 
to be beyond the capabilities of many of their customers.
Information about the ‘Digital Discovery’ program was advertised on Australia Post’s website and 
the courses were delivered via the FutureLearn™ platform. The courses are centred around the vision 
of ‘building your confidence online’ and covered topics such as web browsing, social media, shopping 
online, using digital tools and cyber safety. The two courses were delivered to the public for free and 
each ran for a period of 2 weeks.
Participants were guided through the learning, which consisted of short readings and videos which 
explained the concepts and provided instruction of how to implement them in commonly used digital 
devices such as mobile phones and tablets. The participants were able to post questions in a discussion 
board, providing a means of peer support. They also completed a short quiz at the end of each week 
to allow them to assess their progress and a final test at the end of the course which was designed to 
provide Australia Post with some indication of how successful the course was at achieving its aims. The 
delivery platform for the project centres around social learning (where peers communicate and help each 
other to learn, not purely through the lead educator), so feedback could be collected from the learners’ 
postings in the online discussion boards; comments highlighted elements the learners were doing right 
which they were commended on, and identified what they were doing wrong, which then provided an 
opportunity for further learning.
Individuals and community groups were encouraged to participate in the program by mentoring the 
learners or providing supported environments for the learners by delivering the program in libraries, 
community centres or other environments where there is a need of improved digital skills and confi-
dence. Guides to support mentors and community organisations were made available via the Digital 
Discovery page.
No formal evaluation of the courses has been undertaken to date, but evidence has been collated from 
the discussion boards at each stage of the course which indicate that throughout the courses the partici-
pants are learning about important elements of digital literacy including: the basics of digital literacy; 
using digital services for solving problems in their daily life; becoming braver when using the internet 
and associated technologies; and coming to the realisation they know more than they thought they did. 
In essence, building their confidence in the digital world.
Although this approach of free digital education to help increase the capabilities of business customers 
is well founded, Australia Post’s initiative did not live beyond the first offering of each of the two courses. 
This was due to a number of factors. Australia Post had difficulty in proving a return on investment for 
the MOOC. As FutureLearn™ owned the student data, there was no information to justify how many 
of the participants were in the course out of curiosity compared to the number who were there to gain 
digital literacy skills. There was no indication of how many of the participants in the first course went 
on to complete the second one. Australia Post engaged with some public libraries to run the courses as 
a community offering, thus allowing them to gain some real insights in the value of the courses. How-
ever, the courses were designed for wholly online delivery and were not best suited to a blended style 
of delivery. Overall, Australia Post was unable to justify the cost of running an advertising campaign to 
increase the awareness of, and participation in, the courses by their customer base.
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The training and education space with respect to digital service innovation and digital skills is a rapidly 
evolving and useful area as we will see through the second vignette which study illustrates how certifica-
tion of skills developed in the workplace, through professional credentials, have benefits for the learner.
Vignette 2: Deakin Professional Practice Credentials
Training and education are changing, particularly at the postgraduate level. How we certify or measure 
someone’s skills in the workforce is also changing, with greater recognition that learning does not only 
take place in the classroom but does so to a large extent in the workplace. For many employees, their 
professional learning has occurred on-the-job, with no formal recognition of their capabilities. This 
situation is not uncommon in the ICT industry for example.
Deakin University has developed an innovative method of credentialing an individual’s skills and 
knowledge that have been gained through work and experience. Credentials provide an authenticated 
and validated method for an individual to gain formal recognition of their capabilities, enabling these 
to be warranted to employers. Credentials do not require any formal learning but provide the means for 
capabilities to be formally assessed and recognised.
Credentials are offered at a number of levels aligned with Australian Qualifications Framework 
(AQF) levels 7 (Bachelor’s level), 8 (Gradate Certificate/Diploma level) and 9 (Master’s level), and focus 
on what are generally termed professional (or soft) skills. The skills that can be credentialed currently 
include (see Deakin University, 2018):
• Employability skills such as communication, digital literacy and team work;
• Technical knowledge such digital marketing, data analytics and risk management; and
• Leadership such as adaptive mindsets and leading and developing people.
The credentials have been developed in consultation with industry experts and professional bodies 
to ensure they are recognised in the workforce. These are benchmarked against industry skill frame-
works and AQF. The ICT related credentials for example have been developed in collaboration with 
ICT industry experts, the Australian Computer Society, and with reference to the Skill Framework for 
the Information Age (SFIA).
Having selected the relevant credential, the applicant is guided through the development of a portfolio 
addressing the credential’s assessment criteria:
1.  Selecting examples and evidence that “demonstrate the criteria and dimensions of autonomy, influ-
ence and complexity of the credential” (Deakin University, 2018);
2.  Prepare a reflective testimony that brings together the examples and evidence into a narrative which 
addresses the credential’s assessment criteria; and
3.  Undertake a video testimony where the applicant has to answer a series of questions relating to 
the portfolio and the skill being assessed. The questions are designed to validate the evidence and 
authenticate the individual as the person claiming the experience.
The outcomes of each stage of the process are collated and sent to two assessors – one academic and 
one industry based - who determine if the evidence justifies the award of the credential. This approach 
is an Australian-first and allows individuals to measure their professional skills but also achieve a micro-
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credential that is recognised and can be used towards academic certification. The micro-credentials can 
be used towards recognition for prior learning towards a number of Master-level degrees offered by 
Deakin University for example, shortening the study period considerably.
Vignette 3: Digital Discernment for Youth Work and Community Work Students
Digital discernment skills are required in youth work and in many other social service professions. These 
skills enable youth work students to conduct good quality research during their university studies and 
are also valuable after students graduate. A role of youth work is to support young people’s participa-
tion in democratic institutions. To do this, youth workers need to be able to recognise propaganda and 
disinformation disseminated through social media and to help young people to develop an awareness of 
how false information may be propagated. Information discernment skills are also necessary for youth 
workers so that they can support young people to recognise financial and romantic internet scams in daily 
life. Digital media have also become an integral part of young people’s social world, and, in response, 
digital youth work has become blended with face to face youth services, (Cooper, Tierney, Brooker & 
Sutcliffe, forthcoming). This means that youth workers need various types of digital knowledge and 
skills to use platforms ethically, effectively and appropriately.
Based upon prior teaching experience staff identified five components of information literacy and 
discernment problems that needed to be addressed:
1.  insufficient information retrieval/search strategies,
2.  misapprehensions about the purposes of university education,
3.  limited strategies to evaluate information critically,
4.  uncritical trust in personal experience, and
5.  attitudinal resistance of some students to examining materials challenged their existing beliefs 
(Cooper, 2019).
The first component required students to gain information retrieval skills. This was relatively easily 
taught in collaboration with the university subject librarian. The second component required students to 
accept that a purpose of university education is to enhance their capacity for critical thinking, problem-
solving and self-directed life-long learning. This concept of education was made explicit but was resisted 
by some students (Cooper, 2019). The last three components required students to engage with different 
aspects of digital discernment and critical thinking skills. These skills were the most difficult to teach 
because they required students to develop judgement about the quality of information from internet 
sources and in everyday life, the relative validity of different forms of evidence, and how language and 
argument can be used fallaciously to mislead. The process of teaching information discernment was 
embedded in disciplinary knowledge and developed and reinforced across the whole degree. The author 
argues that digital discernment skills should be an embedded and integral part of academic education 
for all graduates irrespective of discipline (Cooper, 2019).
This third vignette illustrates the importance of digital literacy and digital discernment in a non-
technical profession.
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SOLUTIONS AND RECOMMENDATIONS
It is clear that digital literacy is now a foundation skill in an environment of increasing digital service 
innovation. Education at all levels has a responsibility to ensure students are adequately prepared to 
engage with the digital environments and have the capability to develop their digital literacy skills to 
maintain relevance to future technology developments. However, not all responsibility lies with educa-
tion. Employers have a responsibility to ensure they understand what digital literacy skills are required 
in their domain of influence and to support their employees to gain and extend their digital literacy skills 
aligned with these requirements. Opportunities for retraining will be an ongoing requirement as digital 
disruption continues to impact jobs of the future.
FUTURE RESEARCH DIRECTIONS
The three vignettes presented in this chapter demonstrate a few of the ways educational opportunities 
can be delivered to an audience. Further work is required to explore their relevance and reach and to 
ensure the opportunities meet the needs of the stakeholders. The dynamic nature of digital technology 
innovation and use suggests that developing an understanding of digital literacy and the associated skills 
and capabilities is a moving target that also requires ongoing exploration.
CONCLUSION
The introduction of digital service innovation is occurring in many fields. Digital literacy skills are becom-
ing necessary in all professions and in everyday life. If Keynes, Musk, Gates and others are even partly 
correct, increased automation will have significant social impacts, including the possible replacements 
of full-time secure employment, for example in the public service, by less well-paid casual employment 
in the private sector (for example in the aged care sector). There is a strong likelihood that there will be 
a mismatch between some displaced workers’ aspirations, their skills, and the jobs available. There is 
likely to be an increase in leisure-time (voluntary or involuntary) for many. How socio-political systems 
respond to this will have an impact on the types of work available, and whether displaced workers are 
able to fill the new roles. Appropriate social policy is needed to ensure that all workers, and in particu-
lar displaced workers, receive adequate support to retrain and that job creation occurs in locations that 
are accessible to displaced workers, or that support is provided for people to re-locate. A reduction in 
working hours may also need to be facilitated, to better distribute available work. Young people in par-
ticular will need extra support to gain employment, and older workers need policy that recognises that, 
for some, retraining for a new job may not be an option. Increased automation will ultimately change 
how people see the place of work in their lives, for example telecommuting and flexible work hours are 
becoming more common and boundaries between home and work are becoming less clear cut, as was 
the case prior to the first industrial revolution. Policy is also required to ensure wealth from automation 
is shared. Broader socio-culture values need to change to ensure that those who are displaced by auto-
mation and cannot retrain or cannot find work, have socially useful work or other ways to find purpose 
and gain respect (Walsh et al., 2019).
The increasing capability demands of digital service innovation will result in:
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• The need for socio-political dialogue and decision-making about how to prioritise the roll-out and 
uptake of automation (for example, ‘dirty, dangerous, dull and difficult’ tasks); how to share the 
benefit of automation, and how to compensate those who have less work than they would like.
• Employers having a responsibility to provide opportunities for their workforce to upskill and 
retrain;
• Individuals having a responsibility to ensure their skills and capabilities are aligned with the cur-
rent and future demands of the workplace;
• Changes to curricula in higher education across all disciplines; and
• Education institutions having an increase focus on providing appropriate learning opportunities 
to enable graduates to maintain and improve their hard and soft skills, through flexible, adaptable 
and innovative learning opportunities.
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